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Folding Type Camera Device and Folding Type 
Portable Telephone 

5 This Nonprovisional application claims priority under 35 
U.S.C. §119 (a) on Patent Application No. P2003-050679 filed 
in Japan on (February 27, 2003) , the entire contents of 
which are hereby incorporated by reference. 

10 BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a folding type 
camera device and a folding type portable telephone 
provided with a camera function. 

[0002] In a prior art folding type portable telephone 
15 provided with a camera function, a camera unit is built in 
either one of a first casing located on the display side 
and a second casing located on the operation panel side of 
the folding type portable telephone since the camera unit 
in which a lens section and a photosensor section are 
20 integrally formed is easy to handle. 

[0003] As shown in Figs. 8A through 8E, there is a 
folding type portable telephone in which a main body side 
casing A and an LCD side casing B are integrally 
constructed by being pivotably connected with each other 
25 via a pivot section C, and a camera unit D is built in only 
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the second casing A located on the operation panel side as 
a prior art folding type camera unit (e.g., JP 2002-11834 
A) . 

[0004] Moreover, as shown in Fig. 9, there is a folding 
5 type portable telephone in which a display section 10A and 
an operation section 10B are pivotably connected with each 
other via a hinge unit 21, and a camera unit 25 is built in 
only the display section 10A as a prior art folding type 
camera unit (e.g., JP 2002-185589 A). 

10 [0005] However, the folding type portable telephone 
shown in Figs. 8A through 8E and Fig. 9, in which the 
thickness of the casing equipped with the camera unit D is 
determined by a focal distance (about 4 mm) between the 
lens and the photosensor section, has therefore a problem 

15 that it cannot cope with a demand for further reducing the 
thickness of the folding type portable telephone. 
Moreover, the folding type portable telephone, which has an 
integrally formed camera unit mechanism, also has a problem 
that the lens cannot be replaced according to normal 

20 photographing, telephotographing, close-up photographing 
and so on. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, an object of this invention is to 
25 provide a folding type camera device and a folding type 
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portable telephone capable of coping with a further 
reduction in thickness. 

[0007] Another object of this invention is to provide a 
folding type camera device and a folding type portable 
5 telephone capable of coping with the replacement of the 
lens in accordance with various demands of photographing 
such as close-up photographing and telephotographing in the 
above-mentioned folding type camera device and folding type 
portable telephone . 

10 [0008] In order to achieve the above object, there is 

provided a folding type camera device comprising: 

a first casing having a photosensor section for 
capturing an image; 

a second casing having a lens section for 

15 projecting the image of a subject on the photosensor 
section of the first casing; and 

a connection section for pivotably connecting the 
first casing with the second casing and allowing the 
mutually connected first casing and second casing to be 

20 folded together. 

[0009] According to the folding type camera device of 
the above-mentioned construction, the lens section and the 
photosensor section of the mounted camera unit can be 
separated into the first casing located on the display side 

25 and the second casing located on the operation panel side, 
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so that the thickness can be reduced in comparison with 
that of the folding type camera device of the prior art 
folding type portable telephone equipped with the camera 
unit in which the lens section and the photosensor section 
5 are integrated with each other. This arrangement can cope 
with a further reduction in thickness. It is to be noted 
that the combination of the lens section and the 
photosensor section is not limited to one combination, and 
a plurality of combinations may be provided. 

10 [0010] In one embodiment of the present invention, the 

photosensor section and the lens section are superposed on 
each other so that the image of the subject is projected on 
the photosensor section via the lens section in a state in 
which the first casing and the second casing, which are 

15 connected with each other by the connection section, are 
folded together. 

[0011] According to the folding type camera device of 
the above-mentioned embodiment, the photosensor section and 
the lens section are combined with each other by folding up 
20 the first casing and the second casing, which are connected 
with each other by the connection section, and function as 
a camera unit to allow an image to be captured. 
[0012] In one embodiment of the present invention, 
optical axes of the lens section and the photosensor 
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section, which are superposed on each other in the folded 
state, roughly coincide with each other. 

[0013] According to the folding type camera device of 
the above-mentioned embodiment, by making the optical axes 
5 of the lens section and the photosensor section, which 
function as a camera unit, roughly coincide with each 
other, a focused image can be captured. 

[0014] In one embodiment of the present invention, the 
lens section has a lens and a lens attaching and detaching 

10 means for allowing the lens to be attached and detached. 

[0015] According to the folding type camera device of 
the above-mentioned embodiment, the lens of the lens 
section can solely be replaced at need. By using a variety 
of lenses in addition to the conventional standard lens, 

15 the camera device can cope with various demands of 
photographing such as close-up photographing and 
telephotographing . 

[0016] In one embodiment of the present invention, a 
plurality of the lens sections are provided, and a lens 
20 selecting means for selecting one or two or more of the 
plurality of lens sections is provided. 

[0017] According to the folding type camera device of 
the above-mentioned embodiment, the optical characteristics 
can be changed by selecting one or two or more of the 
25 plurality of lens sections at need. By using a variety of 
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lenses in addition to the conventional standard lens, the 
camera device can cope with various demands of 
photographing such as close-up photographing and 
telephotographing . 
5 [0018] Also, there is provided a folding type portable 
telephone having a first casing located on a display side 
and a second casing located on an operation panel side, the 
casings being foldably connected with each other, wherein 

either one of the first casing and the second 
10 casing has a photosensor section for capturing an image, 
and 

a lens section for projecting an image of a 
subject on the photosensor section is provided for the 
other one of the first casing and the second casing. 

15 [0019] According to the folding type portable telephone 
of the above-mentioned construction, the lens section and 
the photosensor section of the mounted camera unit can be 
separated into the first casing located on the display side 
and the second casing located on the operation panel side, 

20 so that the thickness can be reduced in comparison with 
that of the prior art folding type portable telephone 
equipped with the camera unit in which the lens section and 
the photosensor section are integrated with each other. 
This arrangement can cope with a further reduction in 

25 thickness. It is to be noted that the combination of the 
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lens section and the photosensor section is not limited to 
one combination, and a plurality of combinations may be 
provided. 

[0020] In one embodiment of the present invention, the 
5 photosensor section is provided for the first casing, and 

the lens section is provided for the second 

casing. 

[0021] According to the folding type portable telephone 
of the above-mentioned embodiment, the photosensor section 

10 is provided for the first casing located on the display 
side, and the lens section is provided for the second 
casing located on the operation panel side. Therefore, by 
putting the first casing and the second casing into the 
folded state (the state in which the telephone is folded up 

15 when not used as a portable telephone) so that the display 
screen side of the first casing and the. operation panel 
side of the second casing face each other, it becomes 
possible to take a photograph with the lens section facing 
outwardly of the side opposite from the operation panel 

20 side of the second casing. On the other hand, by putting 
the first casing and the second casing into the reversely 
folded state so that the side opposite from the display 
screen side of the first casing and the side opposite from 
the operation panel side of the second casing face each 

25 other, it becomes possible to take a photograph with the 
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lens section facing outwardly of the operation panel side 
of the second casing. 

[0022] In one embodiment of the present invention, the 
photosensor section and lens section are superposed on each 
5 other so that the image of the subject is projected on the 
photosensor section via the lens section in a state in 
which the first casing and the second casing are folded so 
that a side opposite from a display screen side of the 
first casing and a side opposite from an operation panel 

10 side of the second casing face each other. 

[0023] In the state in which the first casing and the 
second casing are folded together (the state in which the 
telephone is folded up when not used as a portable 
telephone) so that the display screen side of the first 

15 casing and the operation panel side of the second casing 
face each other, the telephone is closed so that, for 
example, the display screen of the LCD display does not 
damage. In contrast to this, according to the folding type 
portable telephone of the above-mentioned embodiment, by 

20 putting the first casing and the second casing into the 
reversely folded state so that the side opposite from the 
display screen side of the first casing and the side 
opposite from the operation panel side of the second casing 
face each other, it becomes possible to expose the display 

25 screen to the front side only when the camera is used and 



easily confirm the image of the subject to be photographed 
on the display screen. 

[0024] In one embodiment of the present invention, 
optical axes of the lens section and the photosensor 
5 section, which are superposed on each other in the folded 
state, roughly coincide with each other. 

[0025] According to the folding type portable telephone 
of the above-mentioned embodiment, by making the optical 
axes of the lens section and the photosensor section, which 
10 function as a camera unit, roughly coincide with each 
other, a focused image can be captured. 

[0026] In one embodiment of the present invention, the 
lens section has a lens and a lens attaching and detaching 
means for allowing the lens to be attached and detached. 

15 [0027] According to the folding type portable telephone 
of the above-mentioned embodiment, the lens of the lens 
section can solely be replaced at need. By using a variety 
of lenses in addition to the conventional standard lens, 
there can be obtained the effect that the camera device can 

20 cope with various demands of photographing such as close-up 
photographing and telephotographing . 

[0028] In one embodiment of the present invention, a 
plurality of the lens sections are provided, and a lens 
selecting means for selecting one or two or more of the 
25 plurality of lens sections is provided. 
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[0029] According to the folding type portable telephone 
of the above-mentioned embodiment, by using a variety of 
lenses in addition to the conventional standard lens 
through selecting one or two or more of the plurality of 
5 lens sections at need, there can be obtained the effect 
that the camera device can cope with various demands of 
photographing such as close-up photographing and. 
telephotographing . 

[0030] In one embodiment of the present invention, the 
10 photosensor section and the lens section are superposed on 
each other so that the image of the subject is projected on 
the photosensor section via the lens section in a state in 
which the first casing and the second casing are folded 
together so that a display screen side of the first casing 
15 and an operation panel side of the second casing face each 
other. 

[0031] According to the folding type portable telephone 
of the above-mentioned embodiment, the subject can be 
photographed by the photosensor section and the lens 

20 section that are superposed on each other in the state in 
which the first casing and the second casing are folded 
together (the state in which the telephone is folded up 
when not used as a portable telephone) so that the display 
screen side of the first casing and the operation panel 

25 side of the second casing face each other. Furthermore, 
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because of the folded state, the position of the hand that 
is holding the main body and the position of the camera 
come closer to each other than in the conventional 
obtusely-angled open state, so that blurring at the time of 
5 photographing can be reduced. By compacting the main body 
at the time of photographing, the photographing operation 
can be performed even with one hand. 

[0032] In one embodiment of the present invention, the 
camera device further comprises a sub-display section which 

10 is provided on a side opposite from a light-receiving side 
of the photosensor section of the first casing or the 
second casing, the casing having the photosensor section, 
and displays at least the image of the subject captured by 
the photosensor section. 

15 [0033] According to the folding type portable telephone 
of the above-mentioned embodiment, even in the state in 
which the first casing and the second casing are folded 
together so that the display screen side of the first 
casing and the operation panel side of the second casing 

20 face each other, the image of the subject to be 
photographed can be confirmed by the sub-display section. 
[0034] Also, there is provided a folding type portable 
telephone having a first casing located on a display side 
and a second casing located on an operation panel side, the 

25 casings being foldably connected with each other, wherein 
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either one of the first casing and the second 
casing has a first photosensor section for capturing an 
image, 

the other one of the first casing and the second 
5 casing has a second photosensor section for capturing an 
image, 

either one of the first casing and the second 
casing has a second lens section for projecting an image of 
a subject on the second photosensor section, and 
10 the other one of the first casing and the second 

casing has a first lens section for projecting an image of 
a subject on the first photosensor section. 

[0035] According to the folding type portable telephone 
of the above-mentioned construction, the lens section and 

15 the photosensor section of the mounted camera unit can be 
separated into the first casing located on the display side 
and the second casing located on the operation panel side, 
so that the thickness can be reduced in comparison with 
that of the prior art folding type portable telephone 

20 equipped with the camera unit in which the lens section and 
the photosensor section are integrated with each other. 
This arrangement can cope with a further reduction in 
thickness. Moreover, there is the effect that the portable 
telephone can be reduced in thickness while being equipped 

25 with the camera directed in two different directions. 



-13- 

[0036] In one embodiment of the present invention, the 
first photosensor section and the first lens section are 
superposed on each other so that the image of the subject 
is projected on the first photosensor section via the first 
5 lens section while the second photosensor section and the 
second lens section are superposed on each other so that 
the image of the subject is projected on the second 
photosensor section via the second lens section in a state 
in which the first casing and the second casing are folded 

10 together so that a side opposite from a display screen side 
of the first casing and a side opposite from an operation 
panel side of the second casing face each other. 
[0037] According to the folding type portable telephone 
of the above-mentioned embodiment, by folding up the first 

15 casing and the second casing, which are connected with each 
other by the connection section, the first photosensor 
section and the first lens section are combined with each 
other to function as a camera unit, while the second 
photosensor section and the second lens section are 

2 0 combined with each other to function as a camera unit. 

Therefore, the images of the subjects in two different 
directions can be captured. 

[0038] In one embodiment of the present invention, 
optical axes of the first lens section and the first 
25 photosensor section, which are superposed on each other in 
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the folded state, roughly coincide with each other, and 
optical axes of the second lens section and the second 
photosensor section, which are superposed on each other in 
the folded state, roughly coincide with each other. 
5 [0039] According to the folding type portable telephone 
of the above-mentioned embodiment, by making the optical 
axes of the first lens section and the first photosensor 
section, which function as a camera unit, roughly coincide 
with each other and making the optical axes of the second 
10 lens section and the second photosensor section, which 
function as a camera unit, roughly coincide with each 
other, a focused image can be captured. 

[0040] In one embodiment of the present invention, the 
first lens section has a first lens and a first lens 

15 attaching and detaching means for allowing the first lens 
to be attached and detached, and 

the second lens section has a second lens and a 
second lens attaching and detaching means for allowing the 
second lens to be attached and detached. 

20 [0041] According to the folding type portable telephone 
of the above-mentioned embodiment, the lenses of the first 
lens section and the second lens section can solely be 
replaced at need. By using a variety of lenses in addition 
to the conventional standard lens, there can be obtained 

25 the effect that the camera device can cope with various 
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demands of photographing such as close-up photographing and 
telephotographing . 

[0042] In one embodiment of the present invention, the 
first photosensor section and the first lens section are 
5 superposed on each other so that the image of the subject 
is projected on the first photosensor section via the first 
lens section while the second photosensor section and the 
second lens section are superposed on each other so that 
the image of the subject is projected on the second 
10 photosensor section via the second lens section in a state 
in which the first casing and the second casing are folded 
together so that a display screen side of the first casing 
and an operation panel side of the second casing face each 
other. 

15 [0043] According to the folding type portable telephone 
of the above-mentioned embodiment, the subject can be 
photographed by the first photosensor section and the first 
lens section that are superposed on each other and the 
second photosensor section and the second lens section that 

20 are superposed on each other in the state in which the 
first casing and the second casing are folded together (the 
state in which the telephone is folded up when not used as 
a portable telephone) so that the display screen side of 
the first casing and the operation panel side of the second 

25 casing face each other. Furthermore, because of the folded 
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state, the position of the hand that is holding the main 
body and the position of the camera come closer to each 
other than in the conventional obtusely-angled open state, 
so that blurring at the time of photographing can be 
5 reduced. By compacting the main body at the time of the 
photographing, the photographing operation can be performed 
even with one hand. 

[0044] In one embodiment of the present invention, the 
portable telephone further comprises a sub-display section 

10 which is provided on a side opposite from a light-receiving 
surface of the casing of the first photosensor section or 
the second photosensor section and displays at least the 
image of the subject to be captured by the first 
photosensor section or the second photosensor section. 

15 [0045] According to the folding type portable telephone 
of the above-mentioned embodiment, even in the state in 
which the first casing and the second casing are folded 
together so that the display screen side of the first 
casing and the operation panel side of the second casing 

2 0 face each other, the image of the subject to be 
photographed can be confirmed by the sub-display section. 
[0046] In one embodiment of the present invention, 
optical axes of the first lens section and the first 
photosensor section, which are superposed on each other in 

25 the folded state, roughly coincide with each other, and 
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optical axes of the second lens section and the second 
photosensor section, which are superposed on each other in 
the folded state, roughly coincide with each other. 
[0047] According to the folding type portable telephone 
5 of the above-mentioned embodiment, by making the optical 
axes of the first lens section and the first photosensor 
section, which function as a camera unit, roughly coincide 
with each other and making the optical axes of the second 
lens section and the second photosensor section, which 
10 function as a camera unit, roughly coincide with each 
other, a focused image can be captured. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0048] The present invention will become more fully 
15 understood from the detailed description given hereinbelow 
and the accompanying drawings which are given by way of 
illustration only, and thus are not limitative of the 
present invention, and wherein: 

[0049] Fig. 1 is a side sectional view of a folding type 
20 portable telephone according to a first embodiment of this 
invention in a state in which the telephone is opened and 
closed (at the time of photographing) ; 

[0050] Fig. 2 is a side sectional view in a state in 
which the above folding type portable telephone is opened 
25 (at the time of telephone conversation) ; 
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[0051] Figs. 3A through 3C are external perspective 
views schematically showing the above folding type portable 
telephone; 

[0052] Fig. 4 is a side sectional view of a folding type 
5 portable telephone according to a second embodiment of this 
invention in a state in which the telephone is closed (at 
the time of photographing) ; 

[0053] Fig. 5 is a side sectional view in a state in 
which the above folding type portable telephone is opened 
10 (at the time of telephone conversation) ; 

[0054] Fig. 6 is a side sectional view of a folding type 
portable telephone according to a third embodiment of this 
invention in a state in which the telephone is reversely 
folded; 

15 [0055] Fig. 7 is a side sectional view of a folding type 
portable telephone, according to a fourth embodiment of this 
invention in a state in which the telephone is folded up; 
[0056] Figs. 8A through 8E are exterior views of a prior 
art folding type portable telephone; and 

20 [0057] Fig. 9 is a perspective exterior view of another 
prior art folding type portable telephone. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0058] The folding type camera device and the folding 
25 type portable telephone of this invention will be described 
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in detail below with reference to the embodiments shown in 
the drawings . 

(First Embodiment) 
[0059] Fig. 1 is a side sectional view of a folding type 
5 portable telephone that employs a folding type camera 
device according to the first embodiment of this invention 
in a state in which the telephone is opened and closed (at 
the time of photographing) . 

[0060] As shown in Fig. 1, this folding type portable 
10 telephone is provided with a first casing 100A that has a 
display function, a second casing 100B that has an 
operation function and a connection section 100C that 
pivotably connects the first casing 100A with the second 
casing 100B. The first casing 100A and the second casing 
15 100B are pivotably foldably connected with each other via a 
hinge unit (not shown) of the connection section 100C. 
[0061] Moreover, a display section 110 that employs an 
LCD, an organic EL device or the like is arranged on the 
front surface side of the first casing 100A, and a 
20 photosensor section 113 that constitutes part of a camera 
unit is arranged on the upper side (on the side opposite 
from the connection section 100C) of the display screen of 
the display section 110. This photosensor section 113 has 
a photosensor section 114 and an image data processing 
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device 115 and functions as the camera unit by being 
integrated with a lens section 122 described later. 
[0062] The photosensor device 114 receives light emitted 
from a subject to be photographed via the lens section 122 
5 and converts the light into an electrical signal. The 
image data processing device 115 is the device for 
processing the captured image data into image data for 
display, image data for storage, image data for enlargement 
and so on. 

10 [0063] On the other hand, a portable telephone operation 
section 121 is arranged on the front surface (operation 
panel) side of the second casing 100B. A key sheet and an 
operation section board, which are not shown, are mounted 
in the portable telephone operation section 121. Moreover, 

15 the lens section 122 is arranged in the second casing 100B. 

By exposing at least part of the lens surfaces of the lens 
section 122 to the front surface side and the back surface 
side of the second casing section 100B, light can be 
transmitted. The second casing 100B may have a housing 

20 section (not shown) for removably housing a battery. 

[0064] In this case, a state in which the telephone is 
bent so that the front surface side (display screen side 
provided with the display section 110) of the first casing 
100A and the front surface side (operation panel side 

25 provided with the portable telephone operation section 121) 
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of the second casing 100B face each other is assumed to be 
a forwardly bent state (see Fig. 2) . 

[0065] Moreover, a state in which the telephone is 
folded so that the back surface side (opposite from the 
5 surface provided with the display section 110) of the first 
casing 100A and the back surface side (opposite from the 
surface provided with the portable telephone operation 
section 121) of the second casing 100B face each other is 
assumed to be a reversely folded state (see Fig. 1) . 

10 [0066] Use modes of the folding type portable telephone 
of this first embodiment will be described next. 
[0067] When the folding type portable telephone is used 
as a telephone, at least one of the first casing 100A and 
the second casing 100B is bent obtusely in a dogleg-like 

15 profile configuration (see Fig. 2) by being pivoted via the 
connection section 100C in a direction in which the display 
section 100 and the portable telephone operation section 
121 face each other. Then, the display contents of the 
display section 110 are to be confirmed while manipulating 

20 the portable telephone operation section 121 in hand. 

[0068] When the folding type portable telephone is used 
as a camera, at least one of the first casing 100A and the 
second casing 100B is folded together (folded together in 
the reverse direction) by being pivoted via the connection 

25 section 100C until the back surface of the first casing 



-22- 



100A and the back surface of the second casing 100B come in 
contact with each other so that the display section 100 
side and the portable telephone operation section 121 side, 
which are located inside the obtusely-angled or dogleg-like 
5 profile configuration, face outward. By arranging the 
photosensor section 114 and the lens section 122 so that 
the photosensor section 114 and the lens section 122 are 
superposed on each other in this folded state, an image can 
be captured by the photosensor section 114 and the lens 

10 section 122 that are combined as the camera unit. The 
photosensor section 114 and the lens section 122 should 
preferably be arranged so that the respective optical axes 
coincide with each other. With this arrangement, a focused 
image can be captured. 

15 [0069] In the reversely folded state, the camera is to 
be held so that the lens section 122 is directed to the 
subject and the display section 110 is positioned on this 
side. In the case where the image of the subject displayed 
in the display section 110 is the desired image, the camera 

20 operation section 111 provided on the back surface side of 
the first casing 100A is manipulated to capture the image. 
Then, the image data captured by the photosensor section 
114 and the lens section 122 is stored in a nonvolatile 
memory section (not shown) provided in the folding type 

25 portable telephone. 
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[0070] The lens section 122 has the structure housed in 
the second casing 100B, and the thickness of the lens 
section 122 is smaller than the original thickness of the 
second casing 100B. Therefore/ the thickness of the lens 
5 section 122 falls within the thickness of the second casing 
100B. Therefore, the thickness of the second casing 100B 
located on the operation panel side can be reduced in 
comparison with the prior art folding type portable 
telephone shown in Fig. 8. Moreover, the thickness of the 

10 first casing 100A located on the display side can be 
reduced in comparison with that of the prior art folding 
type portable telephone shown in Fig. 9. In short, this 
first embodiment has an effect that the folding type 
portable telephone can be further reduced in thickness. 

15 [0071] Moreover, by putting the first casing 100A and 
the second casing 100B into a reversely folded state so 
that the side opposite from the display screen side of the 
first casing 100A and the side opposite from the operation 
panel side of the second casing 100B face each other, it 

20 becomes possible to easily confirm the image of the subject 
to be photographed on the display screen of the display 
section 110 during the use of the camera. 

[0072] Moreover, it is also possible to provide, for 
example, a mechanism constituting a pair of threads for the 
25 lens section 122 and the second casing 100B as one example 
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of lens attaching and detaching means for allowing the lens 
section 122 to be easily attached to and detached from the 
second casing 100B. Otherwise, it is also possible to 
provide a mechanism capable of changing the camera 
5 performance by sliding only the lens section selected from 
a plurality of lens sections as one example of lens 
selecting means. In this case, it is possible to provide 
lenses for various applications of photographing such as 
telephotographing and close-up photographing, and 

10 therefore, the range of photographing can be expanded. 

[0073] Moreover, although the telephone has 

conventionally been required to be used as a camera in the 
obtusely-angled or bent state, the telephone of this 
invention can be used as a camera in the folded state. As 

15 a result, the position of the hand that is holding the main 
body and the position of the camera come closer to each 
other than in the conventional obtusely- angled dogleg-like 
open state, so that blurring at the time of photographing 
can be reduced. Furthermore, because of the folded state, 

20 further compacting than in the conventional case can be 
achieved, and the photographing operation can be performed 
even with one hand. 

[0074] Although the camera operation section 111 is 
provided on the lower side of the display screen in this 
25 first embodiment, it is acceptable to utilize a touch-panel 
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type switch on the surface of the display section 110 as a 
camera operation section. In this case, there is an effect 
that the parts count can be reduced and the operation panel 
surface is smoothed. 
5 [0075] Furthermore, it is acceptable to provide the 
camera operation section 111 at a lower side end portion 
(on the side surface in the vicinity of the connection 
section 100C) of the first casing 100A. In this case, 
photographing with one hand becomes easier. 

10 [0076] Moreover, the photosensor section 113 is arranged 
so that the optical axis thereof roughly coincides with 
that of the lens section 122 in the reversely folded state, 
where the photosensor section 113 and the lens section 122 
constitute the camera unit. 

15 [0077] It is to be noted that the photosensor section 

113 is constituted by providing the photosensor device 114 
and the image data processing device 115 on a mounting 
board 116 in this first embodiment. However, the folding 
type portable telephone can be further reduced in thickness 

20 in the case where the photosensor device and the image data 
processing device are integrated into one chip in the form 
of a CMOS image sensor or in the case where the photosensor 
device and the image data processing device are integrated 
into one device by a chip stack technology. 



-26- 



[0078] Fig. 2 is a side sectional view in a state in 
which the folding type portable telephone of this first 
embodiment is opened (at the time of telephone 
conversation) . It is to be noted that the photosensor 
5 section and the lens section of the folding type portable 
telephone of this embodiment are arranged in positions that 
avoid the center portion of the casing, causing no 
obstruction to the telephone conversation operation of the 
folding type portable telephone. 

10 [0079] Fig. 3A is an external perspective view 

schematically showing the folding type portable telephone 
of this first embodiment in the open state in which the 
camera unit is not used. An antenna (not shown) is 
provided in the vicinity of the left-hand end (on the upper 

15 left side of the front surface in Fig. 3A) of the end 
surface of the first casing 100A on the upper side of the 
display screen of the display section 110. The camera 
operation section 111 for shutter operation, operation mode 
setting and so on is provided in the vicinity of the left- 

20 hand end of the casing end surface on the lower side of the 
display screen of the display section 110. 

[0080] Fig. 3B is an external perspective view 
schematically showing the folding type portable telephone 
of this first embodiment in the closed state in which the 
25 camera unit is used. Fig. 3C is a sectional view of the 
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camera unit section of the folding type portable telephone 
in the closed state shown in Fig. 3B. 

(Second Embodiment) 
[0081] Fig. 4 is a side sectional view of a folding type 
5 portable telephone that employs the folding type camera 
device of the second embodiment of this invention in a 
state in which the telephone is closed (at the time of 
photographing) . The closed state means a state in which 
the telephone is folded up in the forward direction with 
10 the main LCD and the keypad located inside when it is not 
used as a telephone. 

[0082] This folding type portable telephone is provided 
with a first casing 200A that has an operation function, a 
second casing 200B that has a display function and a 
15 connection section 200C that pivotably connects the first 
casing 200A with the second casing 200B. The first casing 
200A is pivotably connected with the second casing 200B via 
a hinge unit (not shown) provided for the connection 
section 200C. 

20 [0083] Moreover, a sub-display section 210, which 
employs an LCD (sub-LCD), an organic EL or the like, and a 
camera operation section 211 are arranged on the front 
surface side of the first casing 200A, and a portable 
telephone operation section 221 is arranged on the back 

25 surface side of the first casing 200A. An optical sensor 
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section 213 that constitutes part of the camera unit is 
arranged on the upper side (the side opposite from the 
connection section 200C) of the display screen of the sub- 
display section 210. The photosensor section 213 is 
5 provided with a photosensor section 214 and an image data 
processing device 215 mounted on a mounting board 216 and 
functions as a camera unit by being integrated with a lens 
section 222. The camera operation section 211 for 
performing shutter operation, operation mode setting and so 
10 on is arranged on the lower side (in the vicinity of the 
connection section 200C) of the display screen of the sub- 
display section 210. 

[0084] The photosensor section 214 receives light 
emitted from the subject via the lens section 222 and 
15 converts the light into an electrical signal. Moreover, 
the image data processing device 215 is the device for 
processing the captured image data into image data for 
display, image data for storage, image data for enlargement 
and so on. 

20 [0085] Moreover, the lens section 222 is arranged inside 
the second casing 200B, and the main display section 212 is 
arranged on the back surface side of the second casing 
200B. By exposing at least part of the lens surfaces of 
the lens section 222 to the front surface side and the back 

25 surface side of the second casing section 200B, light can 
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be transmitted. Moreover, since light other than the light 
from the lens section 222 must be prevented from entering 
into the photosensor section 213, the first casing 200A and 
the second casing 200B are required to be completely 
5 closed. 

[0086] Use modes of the folding type portable telephone 
of this second embodiment will be described next. 
[0087] When the folding type portable telephone is used 
as a telephone, as shown in Fig. 5, at least one of the 

10 first casing 200A and the second casing 200B is obtusely 
bent in a dogleg-like profile configuration (bent in the 
forward direction) by being pivoted via the connection 
section 200C in a direction in which the main display 
section 212 side of the second casing 200B and the. portable 

15 telephone operation section 221 side of the first casing 
200A face each other. Then, the display contents of the 
display section 212 are to be confirmed while manipulating 
the portable telephone operation section 221 in hand. 
[0088] When the folding type portable telephone is used 

20 as a camera, as shown in Fig. 4, the body is completely 
folded together (completely folded together in the forward 
direction) so that the main display section 212 of the 
second casing 200B and the portable telephone operation 
section 221 of the first casing 200A face each other, and 

25 the body is held so that the lens section 222 is directed 
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to the subject and the sub-display section 210 is 
positioned on this side. In the case where the image of 
the subject displayed in the display section 210 is the 
desired image, the camera operation section 211 provided on 
5 the back surface side of the first casing 200A is 
manipulated to capture the image. Then, the thus-captured 
image is stored in a nonvolatile memory section (not shown) 
provided in the folding type portable telephone. 
[0089] The lens section 222 has the structure to be 

10 housed in the second casing 200B, and the thickness of the 
lens section 222 is smaller than the original thickness of 
the second casing 200B. Therefore, the thickness of the 
lens section 222 falls within the thickness of the second 
casing 200B. Therefore, the thickness of the second casing 

15 200B located on the display side can be reduced in 
comparison with the prior art folding type portable 
telephone shown in Fig. 9. Moreover, the first casing 200A 
located on the operation panel side can be further reduced 
in thickness in comparison with that of the prior art 

20 folding type portable telephone shown in Fig. 8. In short, 
there is an effect that the folding type portable telephone 
can be further reduced in thickness. 

[0090] Moreover, it is also possible to provide, for 
example, a mechanism constituting a pair of threads for the 
25 lens section 222 and the second casing 200B as one example 
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of the lens attaching and detaching means for allowing the 
lens section 222 to be easily attached to and detached from 
the second casing 200B. Otherwise, it is also possible to 
provide the second casing 200B with a mechanism capable of 
5 changing the camera performance by sliding only the lens 
section selected from a plurality of lens sections as one 
example of the lens selecting means. In this case, it is 
possible to provide lenses for various applications of 
photographing such as telephotographing and close-up 
10 photographing, and therefore, the range of photographing 
can be expanded. 

[0091] Moreover, although the camera has conventionally 
been required to be used as a camera in the obtusely-angled 
or bent state, the telephone of this invention can be used 

15 as a camera in the folded state (unused state) . As a 
result, the position of the hand that is holding the main 
body and the position of the camera come closer to each 
other than in the conventional obtusely-angled dogleg-like 
open state, so that blurring at the time of photographing 

20 can be reduced. Furthermore, because of the folded state, 
further compacting than in the conventional case can be 
achieved, and the photographing operation can be performed 
even with one hand. 

[0092] Although the camera operation section 211 is 
25 provided on the lower side of the display screen in this 
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second embodiment, it is acceptable to utilize a touch 
panel type switch on the surface of the sub-display section 
210 as a camera operation section. In this case, there is 
an effect that the parts count can be reduced and the 
5 operation panel is smoothed. 

[0093] Furthermore, it is acceptable to provide the 
camera operation section 211 at a lower side end portion 
(on the side surface in the vicinity of the connection 
section 200C) of the first casing 200A. In this case, 

10 photographing with one hand becomes easier. 

[0094] Moreover, the photosensor section 213 is arranged 
so that the optical axis thereof roughly coincides with the 
lens section 222 in the forwardly folded state, where the 
photosensor section 213 and the lens section 222 constitute 

15 the camera unit. By thus combining the photosensor section 
with the lens section and making the respective optical 
axes coincide with each other, a focused image can be 
captured. 

[0095] Moreover, even when the first casing 200A and the 
20 second casing 200B are folded together so that the display 
screen side of the first casing 200A and the operation 
panel side of the second casing 200B face each other, the 
image of the subject to be photographed can be confirmed by 
the sub-display section 210. 



-33- 



[0096] It is to be noted that the photosensor section 
213 is constituted by providing the photosensor section 214 
and the image data processing device 215 on the mounting 
board 216 in this second embodiment. However, the folding 
5 type portable telephone can be further reduced in thickness 
in the case where the photosensor device and the image data 
processing device are integrated into one chip in the form 
of a CMOS image sensor or in the case where the photosensor 
device and the image data processing device are integrated 

10 into one device by the chip stack technology. 
(Third Embodiment) 
[0097] Fig. 6 is a side sectional view of the folding 

type portable telephone of the third embodiment of this 
invention in a state in which the telephone is reversely 

15 folded (closed state) . The reversely folded state (closed 
state) means the state in which the telephone is closed 
with the main LCD and the portable telephone operation 
section (keypad) facing outward. 

[0098] This folding type portable telephone is provided 
20 with a first casing 300A that has a display section 312 
(main LCD) and a camera operation section 311, a second 
casing 300B that has a portable telephone operation section 
321 (keypad) and a connection section 300C that pivotably 
connects the first casing 300A with the second casing 300B. 
25 The first casing 300A is pivotably connected with the 
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second casing 300B via a hinge unit (not shown) provided 
for the connection section 300C. 

[0099] Moreover, the display section 312 (main LCD) 
ordinarily used is arranged on the front surface side of 
5 the first casing 300A, a second lens 322B is arranged on 
the upper side (the side opposite from the connection 
section 300C) of the display screen of the display section 
312, and a first photosensor section 313A is arranged on 
the lower side (on the connection section 300C side) of the 

10 display screen of the display section 312. On the other 
hand, in the second casing 30 OB, a first lens section 322A 
is arranged on the upper side (on the connection section 
300C side) of the portable telephone operation section 321, 
and a second photosensor section 313B is arranged on the 

15 lower side (on the side opposite from the connection 
section 300C) of the portable telephone operation section 
321. 

[0100] The first photosensor section 313A is provided 
with a first photosensor device 314A and a first image data 

20 processing device 315A and functions as a first camera 301 
by being integrated with the first lens section 322A. 
Moreover, the second photosensor section 313B is provided 
with a second photosensor device 314B and a second image 
data processing device 315B and functions as a second 

25 camera 302 by being integrated with the second lens section 
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322B. The camera operation section 311 for shutter 
operation, operation mode setting and so on is provided on 
the lower side (in the vicinity of the connection section 
300C) of the display screen of the display section 312. 
5 [0101] The first and second photosensor sections 314A 
and 314B each receive light from the subject to be 
photographed and converts the light into an electrical 
signal. Moreover, the first and second image data 
processing devices 315A and 315B are the devices for 

10 executing image data processing of the captured display 
image data into image data for display, image data for 
storage, image data for enlargement and so on. 
[0102] With regard to the first lens section 322A, light 
can be transmitted by exposing at least part of the lens 

15 surfaces of the first lens section 322A to the front 
surface side and the back surface side of the second casing 
300B. With regard to the second lens section 322B, light 
can be transmitted by exposing at least part of the lens 
surfaces of the second lens section 322B to the front 

20 surface side and the back surface side of the first casing 
300A. Moreover, since light other than the light from the 
first and second lens sections 322A and 322B must be 
prevented from entering into the first and second 
photosensor sections 313A and 313B, the first casing 300A 
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and the second casing 300B are required to be completely 
closed. 

[0103] Use modes of the folding type portable telephone 
of this third embodiment will be described next with 
5 reference to Fig. 6. 

[0104] First of all, the telephone functions as a camera 
unit by integrating the first photosensor section 313A with 
the first lens section 322A into one body and functions as 
a camera unit by integrating the second photosensor section 

10 313B with the second lens section 322B into one body by 
folding it with the display section 312 (main LCD) located 
outward. Next, the first lens section 322A is directed to 
the subject to be photographed with the first camera 301 
put in an operating state by manipulating the camera 

15 operation section 311. The body is held so that the 
display section 312 (main LCD) is located on this side. In 
the case where the capturing image displayed in the display 
section 312 (main LCD) is the desired image, the camera 
operation section 311 provided on the back surface side of 

20 the first casing 300A is manipulated to capture the image. 

This means that the image is captured by using the first 
camera 301. Then, the captured image data is stored into a 
nonvolatile memory section (not shown) provided in the 
portable telephone . 
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[0105] Likewise, the second lens section 322B is 
directed to the subject to be photographed (on this side 
this time) with the second camera 302 put in the operating 
state by the camera operation section 311. In the case 
5 where the capturing image displayed in the display section 
312 (main LCD) is the desired image, the camera operation 
section 311 provided on the back surface side of the first 
casing 300A is manipulated to capture the image. This 
means that the image is captured by using the second camera 
10 302. 

[0106] The first and second lens sections 322A and 322B 
have the structures to be housed in the second casing 300B 
and the first casing 300A, respectively, and the thickness 
of the first and second lens sections 322A and 322B is not 

15 greater than the original thickness of the casing sections. 

Therefore, the thickness of the first lens section 322A 
falls within the thickness of the second casing 300B, while 
the thickness of the second lens section 322B falls within 
the thickness of the first casing 300A. Therefore, the 

20 thickness of the casing sections can be reduced in 
comparison with the thickness of each of the folding type 
portable telephones shown in Figs. 8 and 9. In short, 
there is an effect that the portable telephone can be 
further reduced in thickness with the mounted cameras that 

25 are directed in two different directions. 
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[0107] Moreover, by putting the first casing 300A and 
the second casing 300B into the reversely folded state so 
that the side opposite from the display screen side of the 
first casing 300A and the side opposite from the operation 
5 panel side of the second casing 300B face each other, it 
becomes possible to easily confirm the image of the subject 
to be photographed on the display screen of the display 
section 312 during the use of the first camera 301. 
[0108] Moreover, it is also possible to provide first 

10 and second lens attaching and detaching means for allowing 
the lenses to be easily attached and detached for the first 
and second lens sections 322A and 322B. Otherwise, it is 
also possible to provide a mechanism as one example of lens 
selecting means capable of changing the camera performance 

15 by sliding only the first and second lens sections 322A and 
322B. In this case, it is possible to provide lenses for 
various applications of photographing such as 
telephotographing and close-up photographing, and 
therefore, the range of photographing can be expanded. 

20 [0109] Moreover, although the telephone has 

conventionally been required to be used as a camera unit in 
the obtusely- angled or bent state (incompletely closed 
state) , the telephone of this invention can be used as a 
camera unit in the folded state (unused state) . As a 

25 result, the position of the hand that is holding the main 
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body and the position of the camera come closer to each 
other than in the conventional obtusely- angled dogleg-like 
open state, so that blurring at the time of photographing 
can be reduced. Furthermore, because of the folded state, 
5 further compacting than in the conventional case can be 
achieved, and the photographing operation can be performed 
even with one hand. Although the camera operation section 
311 is provided on the lower side (in the vicinity of the 
connection section 300C) of the display screen in this 
10 third embodiment, it is acceptable to utilize a touch panel 
type switch on the surface of the display section 312 as a 
camera operation section. In this case, there is an effect 
that the parts count can be reduced and the operation panel 
is smoothed. 

15 [0110] Furthermore, it is acceptable to provide the 
camera operation section 311 at a lower side end portion 
(on the side surface in the vicinity of the connection 
section 300C) of the first casing or the second casing. In 
this case, photographing with one hand becomes easier. 

20 [0111] Moreover, the first photosensor section 313A is 
arranged superposed on the first lens section 322A so that 
the optical axes thereof roughly coincide with each other 
to integrally constitute a camera unit. The second 
photosensor section 313B is arranged superposed on the 

25 second lens section 322B so that the optical axes thereof 
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roughly coincide with each other to integrally constitute a 
camera unit. By thus combining the photosensor section 
with the lens section and making the respective optical 
axes coincide with each other, a focused image can be 
5 captured, 

[0112] In this third embodiment, the first photosensor 
device 313A is constituted by providing the first 
photosensor device 314A and the first image data processing 
device 315A on the first mounting board 31 6A, while the 

10 second photosensor section 313B is constituted by providing 
the second photosensor device 31 4B and the second image 
data processing device 315B on the second mounting board 
31 6B. It is apparent that the portable telephone can be 
further reduced in thickness in the case where the 

15 photosensor device and the image data processing device are 
integrated into one chip in the form of a CMOS image sensor 
or in the case where the photosensor device and the image 
data processing device are integrated into one device by 
the chip stack technology. 

20 (Fourth Embodiment) 

[0113] Fig. 7 is a side sectional view of the folding 
type portable telephone of the fourth embodiment of this 
invention in a state in which the telephone is forwardly 
folded together (closed state) . The forwardly folded state 

25 (closed state) indicates a state in which the telephone is 
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closed with the main LCD and portable telephone operation 
section (keypad) located inside. It is usually the case 
where the telephone is put in the forwardly folded state 
(closed state) except for use in telephone conversation. 
5 In the folding type portable telephone of this fourth 
embodiment, a sub-display section 410 constructed of an LCD 
(sub-LCD), an organic EL or the like is arranged on the 
front surface side of the second casing 400B, and the sub- 
LCD is utilized for photographing when the camera is used. 

10 [0114] This folding type portable telephone is provided 
with a first casing 400A that has a main display section 
412, a second casing 400B that has a camera operation 
section 411 and a portable telephone operation section 421 
(keypad) and a connection section 400C that pivotably 

15 connects the first casing 400A with the second casing 400B. 

The second casing 400B is pivotably connected to the first 
casing 400A via a hinge unit (not shown) provided for the 
connection section 400C. 

[0115] Moreover, a sub-display section 410 is arranged 
20 on the front surface side of the second casing 400B, a 
second lens section 422B is arranged on the upper side (the 
side opposite from the connection section 400C) of the 
display screen of the sub-display section 410, and a first 
photosensor section 413A is arranged on the lower side (the 
25 connection section 400C side) of the sub-display section 
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410. On the other hand, in the first casing 400A, a first 
lens section 422A is arranged on the lower side (the 
connection section 400C side) of the main display section 
412, and a second photosensor section 413B is arranged on 
5 the upper side (the side opposite from the connection 
section 400C) of the main display section 412. 
[0116] The first photosensor section 413A is provided 
with a first photosensor device 414A and a first image data 
processing device 415A and functions as a first camera 301 

10 by being integrated with the first lens section 422A 
described later. Moreover, the second lens section 422B is 
provided with a second photosensor section 414B and a 
second image data processing device 415B and functions as a 
second camera 302 by being integrated with the second 

15 photosensor section 413B. A camera operation section 411 
for shutter operation, operation mode setting and so on is 
arranged on the lower side (in the vicinity of the 
connection section 400C) of the display screen of the sub- 
display section 410. 

20 [0117] The first and second photosensor devices 414A and 
414B receive light emitted from the subject to be 
photographed and convert the light into an electrical 
signal. Moreover, the first and second image data 
processing devices 415A and 415B are the devices for 

25 processing the captured image data into image data for 
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display, image data for storage, image data for enlargement 
and so on. 

[0118] Moreover, light can be transmitted by exposing at 
least part of the lens surfaces of the first lens section 
5 422A to the front surface side and the back surface side of 
the first casing section 400A. Light can be transmitted by 
exposing at least part of the lens surfaces of the second 
lens section 422B to the front surface side and the back 
surface side of the second casing section 400B. Moreover, 
10 since light other than the light from the lens must be 
prevented from entering into the second photosensor section 
413B, the first casing 400A and . the second casing 400B are 
required to be completely closed. 

[0119] Moreover, the first photosensor section 413A is 
15 arranged superposed on the first lens section 422A so that 
the optical axes thereof roughly coincide with each other 
to integrally constitute a camera unit. The second 
photosensor section 413B is arranged superposed on the 
second lens section 422B so that the optical axes thereof 
20 roughly coincide with each other to integrally constitute a 
camera unit. By thus combining the photosensor section 
with the lens section and making the respective optical 
axes coincide with each other, a focused image can be 
captured. 
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[0120] In this fourth embodiment, the first photosensor 
device 413A is constituted by providing the first 
photosensor device 414A and the first image data processing 
device 415A on the first mounting board 416A, while the 
5 second photosensor section 413B is constituted by providing 
the second photosensor device 414B and the second image 
data processing device 415B on the second mounting board 
416B. It is apparent that the portable telephone can be 
further reduced in thickness in the case where the 

10 photosensor device and the image data processing device are 
integrated into one chip in the form of a CMOS image sensor 
or in the case where the photosensor device and the image 
data processing device are integrated into one device by 
the chip stack technology. 

15 [0121] Moreover, it is also possible to provide first 
and second lens attaching and detaching means for allowing 
the lens to be easily attached and detached for the first 
and second lens sections 422A and 422B. Otherwise, it is 
also possible to provide a mechanism as one example of lens 

20 selecting means capable of changing the camera performance 
by sliding only the first and second lens sections 422A and 
422B. In this case, it is possible to provide lenses for 
various applications of photographing such as 
telephotographing and close-up photographing, and 

25 therefore, the range of photographing can be expanded. 



-45- 



[0122] Moreover, even if the first casing 400A and the 
second casing 400B are folded together so that the display 
screen side of the first casing 400A and the operation 
panel side of the second casing 400B face each other, the 
5 image of the subject to be photographed can be confirmed by 
the sub-display section 410. 

[0123] Although the folding type portable telephones 
equipped with the two cameras that are directed in two 
different directions have been described in connection with 
10 the third and fourth embodiments, it is acceptable to 
direct the two cameras in same direction to allow, for 
example, a stereoscopic image or the like to be 
photographed . 

[0124] The above description has been based on the case 
15 where the folding type camera device of this invention is 
applied to a folding type portable telephone. However, the 
objective device is allowed to be any folding type portable 
device, and the folding type camera device of this 
invention can be applied to a wide variety of fields of 
20 folding type portable game machines, electronic 
dictionaries, palm type personal computers and so on. 
[0125] The invention being thus described, it will be 
obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the 
25 spirit and scope of the invention, and all such 
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modif ications as would be obvious to one skilled in the art 
are intended to be included within the scope of the 
following claims. 



